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This invention relates to aircraft and more particularly 
to disc-type or circular aircraft deriving a propulsive thrust 
from a stream c-f high-speed gases flowing within the air- 
craft in generally radial directions and discharged from 
the periphery thereof. An aircraft of this type is dis- 15 
closed in the co-pending patent application of John Dub- 
bery, John Carver Meadows Frost and Thomas Desmond 
Earl, Serial No. 684,615 filed on September 17, 1957. 

The aforementioned co-pending application describes 
an aircraft which comprises a generally lentiform struc- 20 
ture sheathed by opposed aerofoil surfaces converging 
towards each other in an outboard direction from their 
central inboard portions to their perimetrical edges, and 
a radial flow gas turbine engine disposed between the said 
aerofoil surfaces and having a disc-like rotor the plane of 25 
rotation of which is approximately parallel to the medial 
plane between the said opposed surfaces. Air enters an 
inlet provided in the upper aerofoil surface, then after 
passing through plenum chambers it flows radially out- 
boardly through a double-sided multi-stage radiai flow 30 
compressor of a gas turbine engine, then into an annularly 
arranged combustion chamber of the engine where it sup- 
ports the combustion of the fuel and from which the 
products of combustion or gases expand through a radial 
flow turbine of the engine into a peripheral passage, 35 
whence they flow radially outboardiy through a perimetri- 
cal orifice which includes selectively variable means where- 
by the flow of ejected gases is directed in a controlled 
manner to provide a forward thrust. 

There is, however, one main undesirable feature in the 40 
use of a radial flow gas turbine engine in a disc-type air- 
craft. In the event of damage to the engine as a result 
of structural failure or enemy action and to an extent 
such that the rotor stops, it would be extremely difficult, 
if not impossible, to land the aircraft safely without power 
and it would become necessary for the pilot and the crew 
to abandon the aircraft. This course of action, besides 
presenting an undesirable hazard to the occupants would 
greatly increase the attrition rate of the aircraft. 

The mam object of the invention therefore is to pro- 
vide a disc-type aircraft having multi-engine reliability. 

Another object of the invention is to provide a disc- 
type aircraft having an improved basic structure resulting 
in an increased thrust/weight ratio. 

The foregoing and other objects and advantages of the 55 
invention will become apparent from a study of the fol- 
lowing specification, taken in conjunction with the accom- 
panying drawings, in which like reference characters in- 
dicate corresponding parts throughout the several views, 
and in which: 0O 

FIG. 1 is a perspective view of an aircraft constructed 
in accordance with the invention; 

FIG. 2 is a radial sectional view of the aircraft taken 
along the line 2 — 2 of FIG. 1; 

FIG. 3 is a radial sectional view of the aircraft taken 
along the line 3—3 of FIG. 1; 00 

FIG. 4 is a perspective view of a portion of the air- 
craft with a segment detached, and parts of the segment 
being broken away to show details of construction; 

FIG. 5 is a sectional view, to an enlarged scale, of a 7n 
typical left-hand engine mount; u 

FIG. 6 is a perspective view of the shutters and shutter 


controls of the aircraft, the shutter controls being shown 
to an enlarged scale for the sake of clarity; 

FIG. 7 is a perspective view, partly broken away, of an 
engine exhaust nozzle assembly and exhauster duct; and 

FIG. 8 is a fragmentary perspective view of the interior 
of the plenum chamber of the aircraft and showing par- 
ticularly the air inlet shutters. 

The aircraft of the invention is substantially circular 
in plan form, and in elevation it presents flat double con- 
vex surfaces on the central portion of each of which pro- 
trude frusto-conical structures; it can be said that the 
structure is lentiform. The aircraft may be divided into 
two main sections, namely a core 10 and a series of seg- 
ments 11 (which preferably are annulus sectors) remov- 
ably secured to each other and to the core, the segments 
when secured to each other constituting an annular struc- 
ture. 

The core 10 is defined by an outboard wall, which in 
the embodiment illustrated is the outboard wail 12 of an 
annular fuel tank 13. The fuel tank is constituted by 
the aforesaid wall 12 which is cylindrical, and by an in- 
board cylindrical wall 14, an intermediate cylindrical wall 
15, an upper annular wail 16, an intermediate annular 
wall 17, a lower annular wail 18, and radial baffles 19; 
the intermediate annular wall, the intermediate cylindrical 
wall, and the radial baffles provide compartments whereby 
shifting of the fuel is reduced. Preferably the fuel tank 
is pressurized for high altitude flying. The tank con- 
figuration and arrangement described lend themselves to 
ease of fabrication and provide a basic structure of high 
strength. 

Secured to the inboard cylindrical wall 14 of the tank 
and extending radially inboardly is a series of shear webs 
20 which support at their inboard edges a central cylin- 
drical shell 21 defining a pilot’s compartment or oc- 
cupancy chamber 22. 

Circumferentially arranged on the upper and lower 
walls of the fuel tank adjacent its outboard periphery are 
inboardly sloping ribs 23 and 24 which support respec- 
tively an upper central skin 25 and a lower central skin 
26 in spaced relationship from the upper tank wall and 
the lower tank wall respectively. The skins are suitably 
secured to other structural parts of the aircraft core, in- 
cluding the cylindrical wail 21, and they provide the cen- 
tral outer walls of the aircraft. 

The spaces between the upper tank wall 16 and the 
skin 25, between the lower tank wall 18 and the skin 26, 
and between the inboard tank wall 14 and the cylindrical 
wail 21 provide an annular plenum chamber. On the 
upper skin 25 are circumferentially arranged air inlets 27 
which are normally closed by spring loaded doors or shut- 
ters 28 (see FIG. 8). The ribs 23 and 24 are sheathed 
by coverings except at the forward portions where the 
spaces between the ribs provide additional air inlets 29 
and 30. The inlets 29 and 30 are adapted to be closed by 
sliding doors or shutters 31 and 32 respectively. On the 
inner edges of these doors are gear teeth which mesh 
with pinions on the shafts of reversible motors 33 and 34 
operable by a suitable control 35 in the pilot’s compart- 
ment. Extending between adjacent shear webs 20 at their 
upper and lower extremities are a series of concentric cas- 
cades 36 whereby the inboardly flowing air which has 
entered the inlets is deflected inwardly. The cascades 
serve not only to give desirable flow characteristics to the 
air in the plenum chamber but also to stiffen the unsup- 
ported edges of the shear webs and improve their stress 
resistance. 

In order to reduce the size of the aircraft it has been 
found expedient to locate the engines 37 in radially dis- 
posed passages provided by generally cylindrical open- 
ended shells 38 which extend from the outboard tank wall 
12 to the inboard tank, wall 14; obviously the ends of the 
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shell are hermetically sealed to the tank walls. On one ing blocks 48 and 44 which bear respectively on the 

side of each shell is a track 39 adapted to receive a mount- tracks 39 and 43. When the sector and the attached 

ing block 40 attached to a mounting pad 41 on the engine. engine are in position, the sector is attached to the core 

On the opposite side of the shell 38 is a longitudinal recess and to the adjacent sectors, as previously mentioned. 

42 which is large enough to receive the side mounted ac- 5 Encompassing the perimeter of the aircraft and spaced 
cessories of the particular engine installation. Beneath from the annular exhaust outlet S3 is a ring 67 which is 

the recess and secured to the shell is a beaded track 43 triangular in cross-section, one of its faces_ being opposed 

adapted to slidably receive a notched mounting block 44 to and spaced from the exhaust nozzle 6s and the other 

attached to a mounting pad 45 on the engine. Thus an two faces converging towards each other and providing 

engine conveniently may be slid into its passageway and 10 continuations of the skins 48 and 49. The ring and the 
securely held therein, with its intake end in registration annular exhaust outlet together provide an upper penmet- 

with the plenum chamber and its outlet end extending out rical nozzle 68 and a lower perimetncal nozzle 69. ine 

of the core 10 of the aircraft. ring is secured to the ribs through diverging arms 70 which 

The eight segments or annulus sectors II are similar to are attached to the ends of the ribs by pins 71. 
each other and therefore only one need be described. 15 Movable shutters 72 and 73, each consisting of eight sec- 
Each sector comprises an inboard wall 46 which is of tions, are provided for the nozzles OS^and 69 respectively, 

curved cross-section for greater strength, and a series of These shutters are suitably mountea on the upper an 

radially extending substantially triangular ribs 47 covered lov/er walls 62 and 63 of the exhauster due j , an 

on their outer edges by upper skin segments 48 and lower they are adapted to slide outboardly to close the nozz ® s 


skin segments 49. Incidentally, the skin segments 48 and 
49 of the eight annulus sectors and the central skins 25 
and 26 of the core 10 together constitute the aerofoil sur- 
faces of the aircraft. Three series of circumferentially 
spaced intercostals 50, 51 and 52 extend between adja- 
cent ribs and are secured thereto to provide an excep- 
tionally strong but lightweight structure. The sector may 
be- secured firmly to the core 10 of the aircraft by means 
of U-shaped members 53 and 54 on the upper and lower 
edges of the wall 46 and which engage respectively angle 
brackets 55 and 56 on the core wall 12. The edges of ad- 
jacent sectors may be secured to each other by any suit- 
able means, such as by butt straps; a segment of a butt 
strap is indicated at 57 in FIG. 4. 

In each of the sectors is incorporated an exhaust pas- 
sage constituted by an exhaust nozzle assembly general- 
ly indicated at 58 and an exhauster duct 59 (see FIGS. 
4 and 7). The exhaust nozzle assembly includes an 
outboardly tapering outer casing 60 within which is a 
saddle-shaped or imperfectly ovoid core 61; the inboard 
ends of the casing and of the core are circular and to- 
gether they provide the end of an annular exhaust noz- 
zle adapted to register with a turbine outlet, whilst their 
outboard ends abut one of the intercostals 52 and are 
closed thereby. The casing 60 fairs into the spaced up- 
per and lower walls 62 and 63 of the exhauster duct 59, 
and a diametrically extending slot 64 is provided in the 
core 61 to give continuity to the exhauster duct. The 
upper skin 48 and the lower skin 49 at their outboard 
edges meet with the upper and lower walls 62 and 63 
of the exhauster duct to provide an exhaust outlet 65. 
The exhauster ducts of the sectors are in end-to-end 
registration, and together they constitute an annularly 
arranged exhaust passage extending circumferentially 
around the aircraft and terminating in an annular exhaust 
outlet. 

Spacers 66 which extend longitudinally and radially 
relative to the exhaust nozzle assembly 58 are provided 
between the opposed surfaces of the casing 60 and of the 
core 61 to create a strong structural tie between these 
elements. Of necessity the webs of the ribs 47 and the 
intercostals 50 and 51 are provided with recesses and are 
suitably formed to accommodate the exhaust nozzle as- 
sembly 58 and especially the exhauster duct 59; it will 
be observed particularly from FIG. 4 that in the web 
of each rib 47 is a large slot to accommodate the ex- 
hauster duct. 

To the inboard wall 46 of each of the sectors is at- 
tached the outlet end of one of the gas turbine engines 
37, the sector and the engine being separate and readily 
detachable units. The turbine outlet of the engine is in 
registration with the exhaust nozzle assembly 58. 

A sector 11 with an engine attached conveniently may 
be moved into position in the space between adjacent 
sectors, the engine sliding into the passage provided by 
shell 38 and being guided and supported by the mount- 


20 and mboardly to open tnem. me ouiouaiu ul un- 

shutters may be brought into registration with slots 74 
and 75 provided in the ring 67. 

The construction and operation of the aircraft control 
system and of its nozzles and shutters are not claimed as 
25 part of the present invention. They are described in de- 
tail in the co-pending application of John Carver Meadows 
Frost, Serial No. 507,099, filed on May 9, 1955 and en- 
titled “Vertical Take-Off Aircraft Control.” 

Referring to FIG. 6, the individual shutter sections are 
30 connected at each end by rods 76 or 77 to control mech- 
anisms generally indicated at 78 operable by a universal- 
ly movable control column 79 and by a two-position selec- 
tor handle 80. In “take-off position” the. selector handle 
locates the shutters concentrically relative to the two 
35 nozzles but moves the upper shutter 72 outboardly to close 
the upper nozzle 68 and moves the lower shutter 73 in- 
boardly to open the lower nozzle 69. When the selector 
handle is shifted from take-off position to “flight position" 
it moves both shutters forwardly to position them eccen- 
40 trically relative to the nozzles and at the same time moves 
the upper shuuter 72 inboardly and the lower shutter 73 
outboardly so that the openings in corresponding portions 
of the upper and lower nozzles are equal; thus both nozzles 
at their extreme forward portions are fully closed, and the 
45 nozzle openings are progressively greater to either side 
of the said extreme forward portions. 

With the selector handle 80 set at either take-off or 
flight position, movement of the control column 79 in any 
direction relative to the central or neutral position causes 
50 a differential movement of the shutters relative to each 
other in the said direction. For example, if the control 
column is moved towards port the port portion of the 
upper shutter and the starboard portion of the. lower 
shutter will move inboardly to increase the openings in 
55 the port portion of the upper nozzle and in the starboard 
portion of the lower nozzle, and the port portion of the 
lower shutter and the starboard portion of the upper 
shutter will move outboardly to decrease the nozzle open- 
ings in the port portion of the lower nozzle and in the 
60 starboard portion of the upper nozzle. It may thus be 
seen that, both while taking off and in forward flight, the 
pilot can effect longitudinal and lateral control of the air- 
craft by appropriate movements of the control column 79. 

On the port portion and on the starboard portion of the 
65 ring 67 are provided rudder ports 81 which are in com- 
munication with the exhaust outlet 65. Suitable shutters 
82 to open or close these ports are operated by rudder 
pedals 83 in the pilot’s compartment. Directional control 
of the aircraft is effected by selective opening and closing 
70 of the rudder ports through the operation of the rudder 
pedals. 

On take-off the pilot closes the air inlets 29 and 30 by 
means of the sliding shutters 31 and 32 to prevent the 
entrance into the lower inlet of the hot products of com- 
76 bustion ejected from the lower nozzle 69. This causes 
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the spring loaded doors 28 to open automatically by rea- 
son of the fact that the pressure differential between the 
plenum chamber and the atmosphere overcomes the spring 
forces. In forward flight the pilot opens the sliding 
shutters so that the air then enters the inlets 29 and 36, 6 
and the spring loaded doors 28 close automatically. The 
air enters the plenum chamber through the open inlet or 
inlets, is deflected by the cascades 36 and drawn into the 
intakes of the gas turbine engines 37. 

The engines are of the well known axial flow type, and io 
in each engine air is compressed in an axial flow com- 
pressor, then passed through a combustion system to which 
fuel is added, allowed to expand through a turbine which 
drives the compressor, after which the products of combus- 
tion are exhausted through the exhaust nozzle assembly 15 
and the exhauster duct and finally to atmosphere through 
one or both of the perimetrical nozzles 68 and 69. 

To take off, the pilot after closing the air inlets 29 and 
30 sets the selector handle 80 at take-off position thus 
closing the upper nozzle 68 and opening the lower nozzle 20 
69. The gases consequently are ejected downwardly from 
the lower nozzle 69, and because of the “ground cushion” 
effect the aircraft, which may have a weight greater than 
the combined static thrust of all the engines, rises verti- 
cally above the ground. 25 

In order to transfer to forward flight, the pilot slowly 
■moves the selector handle 80 to flight position, thus clos- 
ing the forward portions of both the upper and lower 
nozzles 68 and 69 and opening the remaining portions. 

This movement of the selector handle into flight position 30 
is done slowly so that the vertical lift from the downward- 
ly directed gases is only gradually destroyed as the aircraft 
picks up flying speed and acquires lift resulting from the 
aerodynamic forces on the aerofoil surfaces. As soon as 
the aircraft has risen some distance from the ground and 35 
is in forward flight the air inlets 29 and 30 may be opened, 
causing the spring loaded doors 28 to close automatical- 
ly; this allows the aircraft to take advantage of ram in 
the intake. 

Due to the fact that the large rotor of the radial flow 40 
engine of the aforementioned application Serial No. 502,- 
156 has been replaced by a plurality of axial flow en- 
gines, an aircraft constructed in accordance with the pres- 
ent invention is not gyroscopically stable. The aircraft, 
however, can be stabilized in any one of several ways. 45 
For example, it is possible to depend entirely on auto- 
matic stabilization by means of rate gyros and hydraulic 
transmission, or stability may be effected by adding weight 
at the front to move the centre of gravity forward. 

It is to be understood that the form of the invention 50 
herewith shown and described is to be taken as a pre- 
ferred example of the same, and that various changes in 
the shape, size and arrangement of the parts may be re- 
sorted to without departing from the spirit of the inven- 
tion or the scope of the subjoined claims. 55 

What we claim as our invention is: 

1. An aircraft comprising a generally lentiform struc- 

ture sheathed by opposed aerofoil surfaces which pro- 
vide lift developing surfaces, a group of gas turbine en- 
gines positioned between the aerofoil surfaces in a gen- 60 
erally radial arrangement with their intakes directed to- 
wards the centre of the structure and their outlets directed 
towards its perimeter, and means encompassing the en- 
gine outlets and directing the products of combustion 
ejected therefrom to provide a propulsive thrust. 65 

2. An aircraft comprising a generally lentiform struc- 

ture sheathed by opposed aerofoil surfaces which pro- 
vide lift developing surfaces, a group of gas turbine en- 
gines positioned between the aerofoil surfaces in a gen- 
erally radial and approximately equiangular arrangement 70 
with their intakes directed towards the centre of the struc- 
ture and their outlets directed towards its perimeter, and 
means encompassing the engine outlets and directing the 
products of combustion ejected therefrom to provide a 
propulsive thrust. 75 


3. An aircraft comprising a generally lentiform struc- 
ture sheathed by opposed aerofoil surfaces which provide 
lift developing surfaces, a plenum chamber annularly ar- 
ranged in the structure around its central portion, an air 
inlet for the plenum chamber in at least one of the aero- 
foil surfaces, a group of gas turbine engines positioned 
between the aerofoil surfaces in a generally radial arrange- 
ment with their intakes in registration with the plenum 
chamber and their outlets directed towards the perim- 
eter of the structure, and means encompassing the engine 
outlets and directing the products of combustion ejected 
therefrom to provide a propulsive thrust. 

4. A disc-type aircraft comprising a core defined by a 
wall and embodying an occupancy chamber at its centre 
and an annularly disposed plenum chamber, a group of 
gas turbine engines in a radial arrangement with their in- 
take ends extending within the core and in registration 
with the plenum chamber and with their outlet ends fac- 
ing outboardly, an outboardly tapering annular frame- 
work secured to the core around its wall and encompass- 
ing the outlet ends of the engines, an annularly arranged 
exhaust passage in the framework registering with the 
outlet ends of the engines, opposed aerofoil surfaces 
sheathing the core, the framework and the engines to 
provide lift developing surfaces of the aircraft, an open- 
ing m at least one of the aerofoil surfaces to provide an 
air inlet for the plenum chamber, and means adjacent the 
periphery of the aircraft and co-operating with the ex- 
haust passage to direct the products of combustion ejected 
■from the engines to provide a propulsive thrust. 

5. A disc-type aircraft comprising a core defined by 
a wall and embodying an occupancy chamber at its centre 
and an annularly disposed plenum chamber, a group of 
gas turbine engines mounted in the core in a radial ar- 
rangement, the intake ends of the engines extending into 
the plenum chamber and the outlet ends facing outboard- 
ly, an annularly arranged fuel tank in the core and oc- 
cupying mainly the spaces between the engines, an out- 
boardly tapering annular framework secured to the core 
around its wall and encompassing the outlet ends of the 
engines, an annularly arranged exhaust passage in the 
framework registering with the outlet ends of the en- 
gines, opposed aerofoil surfaces sheathing the core, the 
framework and the engines to provide lift developing 
surfaces of the aircraft, an opening in at least one of the 
aerofoil surfaces to provide an air inlet for the plenum 
chamber, and means adjacent the periphery of the air- 
craft and co-operating with the exhaust passage to direct 
the products of combustion ejected from the engines to 
provide a propulsive thrust. 

6. A disc-type aircraft comprising a core defined by 
a wall and embodying an annularly arranged fuel tank, 
an occupancy chamber at the centre of the core and an 
annular plenum chamber interposed between the occu- 
pancy chamber and the fuel tank, a plurality of radially 
arranged passages in the fuel tank and opening through 
the wall, a gas turbine engine in each passage, the intakes 
of the engines being in communication with the plenum 
chamber and their outlet ends facing outboardly, an out- 
boardly tapering annular framework secured to the core 
around its wall and encompassing the outlet ends of the 
engines, an annularly arranged exhaust passage in the 
framework registering with the outlet ends of the engines, 
opposed aerofoil surfaces sheathing the core, the frame- 
work and the engines to provide lift developing surfaces 
of the aircraft, an opening in at least one of the aerofoil 
surfaces to provide air inlets for the plenum chamber, 
and means adjacent the periphery of the aircraft and co- 
operating with the exhaust passage to direct the products 
of combustion ejected from the engines to provide a pro- 
pulsive thrust. 

7. A disc-type aircraft comprising a core defined by 
a wall and embodying an occupancy chamber at its centre 
and a plenum chamber, a plurality of radially arranged 
passages in the core and opening through the wall, a 
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series of segments removably secured to each other and ing a casing and a core spaced therefrom, an exhauster 

to the core, the segments secured to each other constitut- duct in each segmental member provided .by opposed, 

ing an annular structure and the annular structure secured generally parallel walls which blend with the casing of 

to the core constituting a disc-like structure, gas turbine the nozzle assembly, the exhauster ducts of the senes 

engines mounted respectively on each segment and hav- 5 of segmental members being m registration and together 
ing their outlet ends extending towards the outboard providing an annularly arranged exhaust passage through 
edge of the segment, and their intake ends projecting which the products of combustion may flow radially out- 
from the inboard edge of the segment, the intake end of boardiy from the engine outlets, and means encompass- 

each gas turbine engine passing through an opening in ing the annularly arranged exhaust passage to direct the 

the wall and extending into one of the passages provided 10 products of combustion to provide a propulsive thrust, 
in the core when the segment on which the engine is 10. A disc-type aircraft comprising a generally lenti- 

mounted in secured to the core, the intake of an engine form structure sheathed by opposed aerofoil surfaces 

thus positioned being in communication with the plenum which provide lift developing surfaces, a plenum chamber 
chamber, opposed generally circular aerofoil surfaces in the structure, a group of gas turbines positioned be- 
sheathing the core and the segments to provide lift de- 15 tween the aerofoil surfaces in a generally radial arrange- 
veloping surfaces of the aircraft, an opening in at least ment with their intakes in registration with the plenum 
one of the aerofoil surfaces providing an air inlet for chamber and their outlets directed toward the perimeter 
the plenum chamber, and means adjacent the periphery of the structure, a port for an air inlet on one of the 

of the aircraft to direct the products of combustion aerofoil surfaces and disposed at an angle to that sur- 

ejected from the engine outlets to provide a propulsive 20 face so that air may be forced therein during forward 
thmst. * flight of the aircraft, a shutter for the said port, manually 

8. A disc-type aircraft comprising a core defined by operable means for opening and closing, the shutter, a 

a wall and embodying an occupancy chamber at its cen- second port for an air inlet substantially m the plane or 

tre and a plenum chamber, a plurality of radially arranged the upper aerofoil surface, a closure for the second port, 

passages within the core and opening through the wall, 25 biasing means urging the closure to. closed condition, 
gas turbine engines in the passages, the intakes of the the biasing means holding the closure in closed condition 

engines being in communication with the plenum cham- when the shutter is open and the pressure difterential 

ber and their outlet ends facing outboardly, co-operating between the atmosphere and the air m the plenum, cham- 

means of the engines and of the core enabling the en- ber overcoming the biasing means and opening the clo- 

"ines to be removably slid into the passages, segmental 30 sure when, the shutter is closed and the gas turbine en- 
members each secured to the outlet end of an engine and gines are in operation, and means encompassing the en- 
to the core wall, adjacent segmental members being also gine outlets and directing the products of combustion 

secured to each other to provide an annular structure ejected therefrom to. provide a propulsive thrust, 

within which is the core, opposed generally circular aero- 11. A disc-type aircraft comprising a generally lenti- 

foil surfaces sheathing the core and the segmental mem- 35 form structure sheathed by opposed upper and lower 

bers to provide lift developing surfaces of the aircraft, aerofoil surfaces which provide, lift developing surfaces, 

an opening in at least one of the aerofoil surfaces to pro- gas turbine engine means positioned between the aero- 

vide'an air inlet for the plenum chamber, an exhaust pas- foil surfaces and having a peripheral outlet adjacent the 

sage in each segmental member and having one end in perimeter of the structure, a port for an air inlet tor the 

registration with the outlet of the engine to which the 40 gas turbine engine means on one of the aerofoil surfaces 
member is secured, the exhaust passages of the series and disposed at an angle to that surf ace. so that the air 

of segmental members together constituting an annularly may be forced therein during forward flight of the air- 
arranged exhaust passage through which the products of craft, a shutter for the said port, manually operable 

combustion flow radially outboardly from the engine means for opening and closing the . shutter, a second 

outlets and means adjacent the periphery of the aircraft 45 port for an air inlet for the gas turbine means substan- 
and encompassing the annularly arranged exhaust pas- dally in the plane of the upper aerofoil surface, a closure 

sage to direct the products of combustion ejected there- for the said second port, and biasing, means urging the 

from to provide a propulsive thrust. closure to closed condition, the biasing means holding 

9. A disc-type aircraft comprising a core embodying the closure in closed condition when the shutter is open 

an occupancy chamber at its centre and a plenum cham- 50 and the pressure differential between the atmosphere and 
ber, a plurality of radially arranged passages in the the air within the aircraft overcoming the biasing means 

core, a series of segmental members removably attached and opening the closure when the shutter is closed and 

at their inboard sides to the periphery of the core, ad- the gas turbine engine means is in operation. 

jacent segmental members also being removably secured 12. An aircraft as claimed in claim 11, in which hous- 

to each other, the series of segmental members together 55 ; n g S are provided on each of the aerofoil surfaces, the 
constituting an annular structure disposed around the said housings having edge surfaces angularly disposed 

core, gas turbine engines secured to the segmental mem- aerofoil surfaces and which create discontinuities 

bers and having their intake ends projecting from the ; n t i le aero foil surfaces, the first mentioned port being 

inboard sides of the segmental members, the engines slid- located in one of the said edge surfaces, 

ably entering the core passages when the segmental mem- 60 

bers are assembled to the core and being nested in the References Cited in the file of this patent 


passages with their intakes in communication with the 
plenum chamber, a nozzle assembly in each segmental 
member in registration with an engine outlet and includ- 
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